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^ (54) TlUe: MODIFIED ANTIBODIES RECOGNIZING TRIMER RECEPTOR OR HIGHER 



(57) Abstract: A tandem diabody and a triabody to a TRAIL receptor, each showing a higher cytotoxic activity as a single molecule 
than the full-length IgG antibody, are obtained- It is indicated that, in the case of aiming at inducing apoptosis of a cell via a receptor 



such as a TRIAL receptor with a need for the polymerization of receptor molecules on cell membrane surface for transmitting the 
cell death induction signal, an antibody facilitating the polymerization is useful. 
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m m 



3 mi$i}^±(D^mw^^mmir^ 3^c^^#: 



[0001] ^^mi^. 



[0002] 



[0003] 



TRAIL-Rl (DR4^t)iq^{itl/^ ;##fpJSCi^2#fi^) , TRAIL-R2 (DR5, TRICK2 
^/cf*killer;##fFJCg^3— 5#M)^ TRAIL-R3(TRID, DcRl^/c(*LIT;##W JCi^ 
3. 4. 6#M) &U«TRAIL-R4 (TRUNDD^fcf* DcR2;##fF:5:fife6*5 J;i;«7#M) C)4 

^(D^'h. TRAIL-R1^U^^TRAIL-R2{i. M^'S.T^ ^}^M> {death. domain(DD))^^ 

o y;!y>'K-efe^TRAIL(DTRAIL-Rl&U^TRAIL-R2^(D^'a'(iJ;t)^ TRAIL-Rl&U^ 
TRAIL-R2<D3i#:^b;i)S^^$tt^ 3i#:^kbfcTRAIL-RlS.OTRAIL-R2(DDD(;i 
FADD/MORT-l;5S^'^b^ if8^M5li-^Ti5^~7°^— 5>^^b-C^|gi--5o 

\Z.n.r^V—iy:^\Z.i:.^mmtKm^ (##fF JCife9#m) o TRAIL-R3&tF 
'MMX^^^fhX\ ^5TRAIL-Rl^U?TRAIL-R2^{:iM^ce«9^ TRAIL-R3^U? 

TRAIL-R4(*, i^MiJ6^t-^ ilaom^^-*3V^-c^^a$4^^ tt5»*fflJiaf-*5V^-CJ*^Ji. 
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[0004] TRAIL^^^tC>^i-^^y^n— Griffith^^fi. TRAIL^^ 
BMWMMC^^^ ^TTJiJ^h— i^;^^f|#1-'5^TRAIL-RmU?TRAIL-R2^#:, M 

##fFJCfi^lO#fl^)o Chuntharaopai^)}*, 'ftll<Z)^>l5!;^;^7— /cCb-eM^KHfliacDTJ^ 

[0005] #W^i^l:|S^<2^5l^97/01633^ 

##fpJCi^l:WUey Immunology, 1995^, Vol.3, p.673-82 
##ff :5Cfi^2 : Panb^, Science, 1997^, Vol.276, p. 11 1-3 
##fpJCife3 : Pan^^, Science, 1997^, Vol.277, p.815-8 
##ff JCife4:Sheridan^)^, Science, 1997^, Vol.277, p.818-21 
##fF:5:i^5:Walczakb*, EMBO J., 1997^, Vol.16, p.5386-97 
##f^:5:fife6 : Degli-Espostife^, J. Exp. Med., 1997^, Vol.186, p. 1165-70 
##fP:SCfife7 : Marsters^)^, Curr. Biol., 1997^, Vol.7, p.1003-6 
##f^:5:i^8: Emery ^)^, J. Biol. Chem., 1998^, Vol.273, p. 14363-7 
##fP:5:fi^9 : Boder^)^, Nat. Cell. Biol., 2000^, Vol.2, p.241-3 
##f^JCi^lO: Griffith J.Immunol., 1999^, Vol.162, p.2597-605 
##fP:SCfifell:Chuntharaopai^)^, J.Immunol., 2001=^, Vol.166, p.4891-8 
#^#f^:5:i^l2:Buchsbaum^)^, Clin. Cancer Res., 2003^, Vol.9, p.3731-41 



wo 2005/056605 



3 



PCT/JP2004/018507 



WmM^n\^XmkXmWJ:M^i^Mm^'^^7f^\.tLo Triabody^Tandem Diabody 
^^W-yrV)—\^>^\^X^. Triabody^Tandem Diabodyfi:}£(DWji^^it^W-i)^. T 

[0008] ^^^\ 

C5] 3o(DscFv;^S3 A#:^?f^^b-CV ^^^t^WWtir:^ [4] i;ifB^cD^#:, 

[6] scFv^(D2o(D BT^fJ^^a^o— 2T5:y^(Dy -ei^-a-^ti.-cv ^§ [5] icm 

[10] 400 Br^fJ^^-^ti>:iJ<y-<:/^K^52*#:^?|^^bTV^§ [9] (;ifB^(D^#: 
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Cll] TRAILS^#:;5STRAIL-RlXfiTRAIL-R2-e$)^ [1] — [10] (DV^-f tl.;i^{^tB 
[12] mMcT:^h—^y:^^mi^ir^^t^!l^mtir^[.i:\ - [1 1] (DV ^Tix;C)^(^|B 

[13] mmmmm^^-ch^ [12] tctE«(D^#:. 
[14] mm^^:2icmm(Dr^ymmm^^ir^^i^^ 

[15] Ba^iJ#-^:4{CfBic(Z)T^y^gS^iJ^^i-§^#:. 
[16] ga?iJ#-^:6(;ifB«cDT^y^ia?iJ^#-r§^#:, 
[ 1 7] Ba?iJ#^:8 tCtE<!c<^T^y^ga^iJ^#i-S^#:. 

[19] ^i^M-^M^L^^So-efe^S [18] f^tSifecD^f*. 
[20] ^j^l^^gp-fifcydUo-e^j^S [18] tCfdm(D^#:. 

[21] msk^mmM^'r:h^ii8:i - [20] cDv^'f ti^^^iitEgcc^^^:, 

[22] [1] — [21] (D\ ^-f tv;0^^IB^(;D^#:^=3— K-r^^y^i5^l/:^^K. 

[23] [22] t^fBm(^^-Ky^^^:^^Ki:^hy^v^ai^h/^^#TTvN^:/y^VXU 

;D^o [1] — [21] (D\^^'rti^^cmM(D^i^tmW(Dm^^^'f-^^w-^=i—\'^'f-^^ 

[24] [22] [23] (;itBifeO*?yp?i5^W:^^K^'^ti'-<i5'i5'— . 

[25] [22] -^fci^ [23] tCtB<fe(D4<y><^W;r^K*fc{* [24] ii|B*cCO-<^i5^— ^ift 

[26] [l]-[2l](Dv^-r^^^^^-fs«c(^^#:^^w•rs. is^ia^i^. icm-r^o 

[0009] [|l|l]DiabodyO||8ia^*^WttO#§;^^^'rE|-efe§o 0^1^. mock}*^-<i^^— 
/cf^;^. KMTRl dbfiDiabody^^;()Pb/cMM. -^rL-CRMTRl db+M2fiKMTRl dh\Z. 
[|l|2]Triabody*5j;mVhole IgG(D|PiJ}S«W^ttfPtt<^*§;^^^i-E|-e*)So 
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ScFvHdU^Diahody^i^MX^tcBM^^^^^XM'^^tltcW^. scFvH2L, scFvHlL, 
idXTJscFvH0U^^fl^tlVH-VLf^(DU^^^—M:^^^2 mer. 1 mer^tFO merO 
Triabody^^jjPLfc*^^. ^bT. Whole IgGfiWhole IgG^mMl^fcl^^^^th^^ 

[|l|3]Triabody ^Tandem Diabody(DJMlS^^^tt(Dit^^^Tofc*§;i:^^i-|g|-efe 
So scFvH2L, scFvHlL, ^XXfscFvH0i-i^th^^tlVH-VLf^(D])>':fy—M:d^2 

mer^ 1 merRXfO merODTriabody^^;!jPb/c*§;^^ -^LTTandem DiabodyfiTandem 
Diabody^^;!jPL/c|^^^^i-o 

^#:^S^#^$tLSo ;^^Kc^TRAIL^^^^m^i-S^#:{*, ^f^b<{*. TRAILS 

i$-<D^^^ mmMMcm ^x^m^tix\^ ^^^t^^^htix\ ^strail-ri^/c{* 

<Z)V ^Ttl.;^)^^s^^i.$tl.TV ^S!l^lfflJ3a(cT/iN>— ^>;^^M^i"St)(0^s^f ^bv \ :^ 

mm. wmmm. mmm. &jkm. ]}>^m. Tmm]}>ym. #^tt#MM. mm 
m. i^'^mm. i^'^\Hmm. ^^m. sfmm. iB2ifisH¥-h^s. 
^mm. m^m. m^mm. m^m. mmm. mmm. ^^mm. m^mm. 

. jfiLW^ffi. mm^m. B^mmm. ^mmmm. nm&mm. m^m. nm^m 



wo 2005/056605 



6 



PCT/JP2004/018507 



[0011] (1)TRAILSW#: 

:^^mK:^^^X, rTRAIL^^#:j^{*, TNFffi3gT/i<h—v/;^f|^y;^VK (TRAIL 

TRML^^^W-a-ir^^^i^tVXU, ^.^(Dt^^. TRAIL-1^^#:. TRAIL-2S:^^ 

^m^tiX\^^}^hTRAlL^^Wi<Dr^ymmn^^ir^^^])^y'^}i^^mMir^h<D 

-efe§:TRAIL-l^^#:(NP_003835), TRAIL-2^^#:(NP_003833), TRAIL-3^^ 
(NP_003832) , (NP_003831) » 

[0012] (2)^#: 

bV^^#:^^. ^y^n— ^r^^^^:. ^m^. RX^^i^m}im 

[0013] ;^^5g<DTRAlL§:^^^^^t-§^yi5^n— ^/v^tJ^/KiJi^n— :^/^^#:{^, 
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•So 

[0016] mtmjim\z^^m'm<D-^m-±. <ik^(D:}jm\zut.t>^^xnt>fi^o m^i-t. 

6o iSf^^M^PBS (Phosphate-Buffered Sa!i\ne)^^M'^&^^(DM 
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vi^'^MM^^^^^Xh'O . MK.it. P3 (P3x63Ag8.653) (j. Iramnol. (1979) 123: 
1548-50), P3x63Ag8U.l(Curr. Topics Microbiol. Immunol. (1978) 81: 1-7), 
NS-1 (Kohler and Milstein, Eur. J. Immunol. (1976)6: 511-9) , MPC-11 (Margulies 
et al., Cell (1976) 8: 405-15) , SP2/0 (Shulman et al., Nature (1978) 276: 269-70), 
FO(deSt. Groth et al., J. Immunol. Methods (1980) 35: 1-21), SI 94 (Trowbridge, J. 
Exp. Med. (1978) 148: 313-23) , R210(Galfre et al.. Nature (1979) 277: 131-3)#^S 

^—V—t^/l-^'T-{>h(Djj^^ (Kohler and Milstein, Methods 
Enzymol. (1981) 73: 3-46) #(;i^DT^t5^^^^'e#'5o 

^1— iof&^t-§o;ow*bv\ mMm^i^m^^^^m^^tx^xit. ^a:~vi^'^ms^^ 

<Z)JtMti^f jS^c^RPM11640i$#|^, MEMJ0^|g#^S^!j^$tt/^;55, ^(Oftil, ^(DM 

(Dmmmmi^mmm\^^hti^mmm^m'M:m.mir^^t^^x^^o ^mi^sk 

m (Fcs) m<DskmWm^^^mi^MK.xhX\ \ ^^^^^^^^^(D^^vi—^m 

1000-6000@i^) ^MS30-60% (w/v) (Dm&X-mUU Bi^ir^^ticXoXmM 
^t^^mW.) xm^ir^^ticXy)mi^ir:5^t^^Xt^o ±mHATi^m^X<Di^m 

it. @ 6^^i-§/N-^:/yK— ^J^^(D^J3S(#B!li-a'») ^mmir^mc^^fmm 
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mo 

^#fFmiS<2^li#-^WO 94/25585 WO 93/12227 WO92/03918 

#^16. WO 94/02602 ^<k^^#M)o 

o 

[0021] ^#:jt^^^/N'f7^yK— ^;^)^bi^n— jg^^/^-^i^iJ^-t^^jA^itM^ 

C0^i^t\^Xi¥Mir^^th^1^Xh^ (MK.lt. Vandamme et al., Eur. J. Biochem. ( 
1990)192: 767-75#M)o 

^^(D^^i, ^^T^v^>^M^^>i:^& (Chirgwin et al.. Biochemistry (1979) 18: 
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5294-9) . AGPC& (Chomczynski et al., Anal. Biochem. (1987) 162: 156-9)#t;iJ;«9 
^RNA^|^Mb^c^^ mRNA Purification Kit (Pharmacia^) ^^'KfflU'C g t'^(D 
mRNA^|^Mi~^i^^5'C#So */c. QuickPrep mRNA Pxirification Kit (Pharmacia$i 

bJtfe^^^^fflV^T^#:VfJ^(DcDNA^'a'^'r§o cDNAcZ)'^-^}^. AMV 
Reverse Transcriptase First-strand cDNA Synthesis Kit (^ib^XH^h^) ^^ffiV ^ 
Xffo^tti^-^^^o ^fc. cDNAO-^^^DjiU^iiiligf*, 5'-Ampli FINDER RACE Kit( 
ClontechB^)^ffiV^, PCR^flJffib/c5'-RACE?i(Frohman et al., Proc. Natl. Acad. 
Sci. USA (1988) 85: 8998-9002; Belyavsky et al.. Nucleic Acids Res. (1989) 17: 

2919-32) J; «9tT5-i:;55'e^^o ^v^-c. Uh^ftPCRmm-h^h^^h^^D^mx 

[0022] ^#:it^^(0^fg.f*. ^W-mm (Hl^) */c{ie^ (L^) Ki-§DNA^SlJ>!r 
«femb-CtiJ:V^(WO 94/11523 ^<k^##M)o 
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^H^^^^Mir^ia-i. JCfi^ (Wilbur and Lipman, Proc. Natl. Acad. Sci. USA 
(1983) 80: 726-30) icmmcOT/U=fll^J>s^M\^^^ti^^-^^^^o ^(DX^f£^^mcO 

[0025] {ZmW-(D^M 

[0026] )iX±.(D^oK^ ;^^ga<^TRAIL^^#:^MIii-^^#:f*. TRAlL^^#:-^(D^'a- 

i:RA\h^m-m^^^^\^i^^'r^h<Dxh^:Lbmi-ipx^^\ ^hKUiP.\^<\^. 
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[0027] (3)-l.^?^'7^i^RXlWt^i$^ 

o 

[0028] rt:Ht:^#:j > (reshaped) iih^W-thm^^tl^. th^^<Z)lii?L»]i^ft 

'^iIx.{^-^!^;^^^(D^Mtt^^'HM:^(CDR;complementarity determining 
region) ^th^#:CDCDR-^#^itLfct>(0-efc'5o CDR^|ll^-r-5/ciis6(D;^&}i<2^^ 
'Cfe'SCKabat et al., Sequence of Proteins of Immunological Interest (1987), National 
Institute of Health, Bethesda, Md.; Chothia et al.. Nature (1989) 342: 877) o ^fc^ 

^(D—m^^rMBi^m.mK.^mh^^^xh^ imfmwmm^j^m^'^EP 125023 

^^Am. wo 96/02576 -^<k^##fl^)o ^^XA^(D:^mKX'0 . m^l^. 
(DCDR^^^b. fICDR^th$iT:^(D:71x—i^r7—i:7'Bg^ (framework region ; FR) 

i**^$tLfc^#:^3-Ki-§DNA^#. tMb^#:^M^O^m^^^-^ffl V ^fc5^ 

#M)o CDR^^bTi*J^$tV§th^#:(Z)FR}*. CDR;0S^^/^^i^^-^$|5^^?l^^ 
i-5 J;5 i-il^StL^o i£i^^{-J^?C. S«^th^#:(DCDR^Sjg§]/^^j^|g^§|3{i^ 
?l^^i-^J;5t-^ ^#:(DBr^^:^^-*5^t^FROT^y^^a^C^LT^JJ;V^(Sato et al., 
Cancer Res. (1993) 53: 851-6) « ^^X^^FR^(DT5,/m^mi^l-t. ifii^i^WM. 
0^^^^^^CX^^^^ir^M'^iAmit et al.. Science (1986) 233: 747-53). CDR^ 
3i^(i^#^fc{*f^>ffi-t"^S|S^ (Chothia et al., J. Mol. Biol. (1987) 196: 901-17) & 
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[0029] :^mm(Dm,m^^p^yi7ii^'^tci-iWti7ii^'Ch^m^ia-i. ^tih(D^W-(Dcm. 

mix »'^V<i^^h^i^^M(Dh<D^mm^tl^o mK.i'£Hmx-ix C y l. C y 2. c 

{2>)-z.\z:^\^xip.t^xmm'^^o ^Y^w-^^<D'&nw^\-^. igccigGi, igG2, 

IgGS, IgG4), IgM, IgA, IgD^mgE^cDT-ryi5''l'7°ri:i-@W(^T5:7^@a^lJ^# 

[0030] {Z)-2.W7^^im.W- 

[0031] mw-myxnw7^^im.w-<^-ux^^. ^ti. ^i^^itm^mx ^m\y\^^(ry 
mm.(o-nh'r^^m>-^tso ^mn(r>W:^^\m.mx m^^com^m^^x^x 

^mKW-h)mx^x^ t«v^^tt^^i-§o ;^pj*H»(;i*5VNT. \^wmy\\h\x ^ 

;ft^#:(whole antibody. '^!l;tfiwhole IgG#)<Z)— §|5^-efettf^#tClS^^tb^ceV^;aS 
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^i$^myr(DW^\tl^Xl^^ ^(JX.J^\ Fab. F(ab') . Fab\ Fyf£}f^mif^^t^^^X^^^o ^ 

2 

M^^SfM:^ (complementarity determining region ;CDR) ^^^gSf^^b. VH-VLi^' 

[0032] . VH^VL(D [^;^^-^A/-ev ^^^^^w*bv \ i&i^^iti7ii$^<^M 

tl^Xi^^ Fab. Fab\ F(.ah')2RXfFvm<D^i^m)i. ^XfK. ^#:if>T-^^IJfflbTf^ 
M$tV#5scFv(i/:x^VV^ji^>^Fv) (Huston et al., Proc. Natl. Acad. Sci. USA 
(1988) 85: 5879-83; Plickthun TThe Pharmacology of Monoclonal Antibodies J 
Vol.113, Resenburg RXf Mooreli, Springer Verlag, New York, pp.269-315, (1994) 
), Diabody (HoUiger et al., Proc. Natl. Acad. Sci. USA (1993) 90: 6444-8; 
EP404097-^; W093/11161^; Johnson et al.. Method in Enzymology (1991) 203: 
88-98; HoUiger et al.. Protein Engineering (1996) 9: 299-305; Perisic et al.. 
Structure (1994) 2: 1217-26; John et al.. Protein Engineering (1999) 12(7): 
597-604; Atwell et al., Mol.lmmunol. (1996) 33: 1301-12). sc(Fv)2 (Hudson et aU J 
Immunol. Methods (1999) 231: 177-89). Triabody (Journal of Immunological 
Methods (1999) 231: 177-89) . &OTandem Diabody (Cancer Research (2000) 60: 
4336-41) m^mf^^t^^X^^o 

[0033] ^#:if>t«. iTiW-^mm. mK.ity<^<4>. -<:f-y>m<D^^y'T—'^\z.x'omm 

LT#^^^:dS-e^^ (Morimoto et al., J. Biochem. Biophys. Methods (1992) 24: 
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107-17; Brennan et al., Science (1985) 229: 81#M)o ^tc. ^^W-Wt )ir (DT 

'e^Ji.$-frS^^ti-e^S(^[Ix.{^\ Co at al., J. Immunol. (1994) 152: 2968-76; 
Better and Horwitz, Methods Enzymol. (1989) 178: 476-96; Pluckthun and Skerra, 
Methods Enzymol. (1989) 178: 497-515; Lamoyi, Methods Enzymol. (1986) 121: 
652-63; Rousseaux et el.. Methods Enzymol. (1986) 121: 663-9; Bird and Walker, 
Trends Biotechnol. (1991) 9: 132-7#M)o 

[0035] ^i^m}^^^m\^fcm^^m'r^i&^^i\:.^i^<Dmx-h^scFv^•±. 200 rt^^ 

}^^Vl^:itJ—\zmM^tl^h(DXi^f£\^\ scFv(DmMtVX. PluckthunlfThe 
Pharmacology of Monoclonal AntibodyJVol.ll3(Rosenburg and Moore ed.. Springer 

Verlag, NY, pp.269-315 (1994))^#fi^-t" 'S^ir^^'C^^o 
[0036] 2^^(DscFv^S^*^|^'a't-J:«9^V-^— ^?#^i-^^#:^Diabody^tq^^„ 

Diabodyf*. 2^^(DscFv^^n^t^^h. 40(D"Br^^*^^'^^. ^(D'^M:. 2oO 

Diabody(D?l^^^ g 6^^i-;5#-^. MS. ^scFv^^\H<DVHRXfVLm^'^^D:^:ti 

:^^m (;i*3tt§Diabody^?l^^i-'5scFvO!;^;&— fi. scFvO^iS^^tf -f . 

Diabody(Z)?i^^^J^(f /^v ^RBD. ^<DX^tf:^-:f^}^V>^^—Km'M^th^h<Dxnt^: 
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[0037] rsc(Fv)2j m-0(DscFvm^T^:^—f£t^'C'^^^^X—^m^V^y^Vtl.fci7i 
i^-C^hK). 4o(D"Br^'^*i&^-^t? (Hudson et al, J. Immunol. Methods (1999) 231: 
177-89) o sc(Fv)2}i, ^Mi7li$:^m(^i&^^it1jCW^titm^X . #(^^V ^T::^^;^h 

^m^^-To mm. IkI— i>^rt-e2o(Z)VH-vL^^?i^^i-§j;5f-«^b. 2o(D^ 

m^^^m^^Mio^'f-^^^i^mmir^o sc(Fv)2fi. m^i^. scFv^y^^;^— -ei^^^ 

tf,Z.XoXi^m'(:^^^o sc(Fv)2(iM^. i^>lT<^«it^ito<, 

Br^^^(d)] 

-^i^y^;^— (Protein Engineering (1996) 9(3): 299-305#M)^^^^(f 

sy>-;^7— (cov^Tfi. Tfa(3)-2-3.^^*5v^Tp3zl^-r^o ^t^. '^^mm^mm:M. 

(a)S.tJ^^ Br^fJ:^(c)^VH. Br^lMWb)S.tJ^^ Br^fJ:^(d)^VL^b. Br^lMlg^(a)S.T^^ 

(d). -^b-C Rr^^«(b)&t>Xc);6S#.^ ^?l^^L-C2ocD^J^|g^g|5{i^lD— 

m_h-e?#^-rsj:5. y^;5;-(A)&mc)M<. ^b-ry>;(7-(B)^i+^^C;ftv^ 

[0039] *BK(0^#:(^^^bV^S#(^— o^LT. ^MM'^§|5^i^3oi^;!._h-^t?^#:^ 

}i4o'^t?^#:-efe§o loo^i^^-^SB^f*. M^. io(Dm^Br^^«(vH)^i 

3o(DVHi!3oOVL;6S-^^tl.. ^i^lS^f|5'f4^40'^tf^#:(;ifi, 4o<D 
VH^4o(DVL;i)S'^^^X§o 

[0040] ifmm^mM^umi^^^tsmim. m\z.^(ow^'m^xy)WiM.^fvf . 

|^-a'§l5fiL^3o-^ti'IS«9V^;^)^/ce^^#:-efco-C^ij;V^o ^^bV^-^d^bT. scFv(D3a 
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^#:-efeo-Ct)i;V\ ^^bV^-^ll^LT. 2oOsc(Fv)2(7)2i#: (Tandem Diabody) ( 
Cancer Research (2000) 60: 4336-41) ^#(f§^^;5S-e^;5^ 

[0041] (3)-2-l.Triabody 

scFv(D3S#:(triabody) ^J^^j^ir^m^. scFvm±^4¥^^'^^i^X^3MW^t\^X 

(Dm:fj^i^<Di7^^'Pxu^^^^MX3Mi^^]f^)^^x\ ^xhx^ \ 

[0042] 2-D(D-^mmi^<^i^^i^m^])>:^—t^t^^ift-\^xhx\^^'L. y^;^7— ^^^^$-r^-^i: 
:2^(Dajmni^^"^^^^xhx\^\ v>^—i~i~t^(Dxwr^^—^m^xhx<. 

— 2T5:7^^^i-:6^^^-J;'9triabody^0^i-^^^;6SBrl^'efc^^^;^5^fetl'-CV^^^ 
i::^^^0oumal of Immunological Methods (1999) 231: 177-89)^ triabody^<^Mi-§ 

[0043] ^B5^(Dtriabody^'^tMi~§^^^^*^ 30(DscFv^y^;(;— /^^^-C^-^L-C. 

ti^^ttf-j:^o ^(Dm^. scFvP^(Z)-<7°^Ky^;^— }*+^i-;ftv^-<7°^Ky>^;^7— 
-efe§^^;eiW*bV \ J^-bc» J;5 tcbTf^^$tL/c^#:;dStriabody-efe§;?)^^5^^^f* . 

**M^y-<7°^K^^/v^jii^n-^h^'9:7^-/^^-e^g|u. smmm 

*3V ^-C<>'/V^i^i^n-^hi/^:7^— tiffiV ^§^#:^b-C{*Superdex 200fc^V 
Superose e^^^^^^S^tf fetl"5o 
[0044] ^(Dm. ^J^I^^fPfi^30'^t^^^(D'^!ji:LT{i. -^[IX-f^. 3o<D nT^fJ:^^-^ 



w n < 
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yjiu^y^ncn2-D(Dmm'^^$Mi^ (vh) ti-o(Dmm^^^Mi^ (vu ^s-^^t^. m 

[0045] (3)-2-2. Tandem Diabody 

^-efef9. 4OC0 Rl^'Hi^^^'^ti'o tt^o-C. sc(Fv)2(D2m#:'efeSTandem Diabodyfi 
, 80(0 RT^^^^-^tPo Tandem Diabody^«^-r§sc(Fv)2(i, MS. J^T^^Wit 

] 

[0046] MM. Tandem DiabodytC-^^tl^SocD Rr^'^*§K<05^4o;0SVH-efc^. 40/55VL 
-efeSo Tandem Diabody^1#^-f-§sc(Fv)2(7:) RT^'Hi^fi. 2^^(Dsc(Fv)2;aS#J.'8't> 

Tandem Diabodyfi, (l)20(DVH^20(DVL^'^tp2'f|i|(Dsc(Fv)2, (2)40(DVH^ 
t)Osc(Fv)2, ^mo(DVL^^)Osc(Fv)2, ^fc(*(3)3o<DVH^lo<DVL^^^o 
sc(Fv)2. ^U^^3o(OVLi:10(Z)VH^i^osc(Fv)2{iJ;«9l#^$tb#^o ^%^)^<D 
Tandem Diabody t;if*, ^tV^):^T(DTandem Dx&ho&yifi^i^fl^o RT^'^^^^l^vS^y 

o Tandem Diabody^fl^^i-^^i^fi, y>-;(;— (l)i!y:/;*— (3)^®V^^:/^Ky^^;^; 

VV>^—tir^:Lbt)m^\^<. m^\t. lo— soT^y^. ^f^b<(*i2-20T^y^. 
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T. ^^^Tandem Diabody^bT'b J;V ^o —^m^V^Zf^}'!^^. 8o<D 

ij§^ti-rhi/^:7^w- (^^V^^^aftl^LTtiSuperdex 200fc^V^{*Superose 6f^t^-^>^ 

[0049] (3)-2-3.y^;&— 

(-NX-Ji. Protein Engineering (1996) 9(3): 299-305#M)^fflV^§^^;65-e#§o 

;*:^5)!^-*5V^-CMT^t5-<7°^Ky^;^7-(D;5$^»^;IPSS$tl.-r. i 

, 1— looT^y^, ^^b<{i5— 30T5:7^. ^b<(*i2— i8T5:y^(^!jx.(i. 

Ser 

GlySer 
GlyGlySer 
Ser • Gly • Gly 
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Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly • Gly • Gly 
(Gly • Gly • Gly • Gly • Ser)n 
(Ser • Gly • Gly • Gly • Gly)n 

Ala • Ala • Asp • Ala • Ala • Ala • Ala • Gly • Gly • Pro • Gly • Ser 

i^-yiy^^-J/v^^u^h (DSS) . (;^/^7J^;^^5^ixW^v?/^)^^l^— h (bs') . -J^ 
:t-tr;^(;^^v/W5:v^/^7°i3t°:^^— h) (dsp). v?5^;rif ;^ (;^/v4^;^^v/^^5:v^/v:/ 

vi\f:t^—h) (DTSSP), 3^^W^i/y=i— /Hf>?>(>^i57i/>^^5:v?/VP^i^iX;^— h) (eGS 

3^^1^^/i/yr3w-/^t^';??,(;?;,y^;j^;5^^,>>.^^,;^yV;^^<y;^w-}.) (;^/^4^-EGS) , V^;^ 

i^-y>4^i^/vm^^& (DST) . v';^/^J^^;^^^iy v?/^^@-6"^i& (^/v:^-dst) . 

[2- (;^i5^iX W^K;^dri^;&/^#^/l-:^=3riX) (BSOCOES) . [ 

BsocoEs) ^nh(DmmMn^m^nx\^ 

[0051] 4-D<Di7Ci^^^mi^^v>^—KX'o'^^ir^m^ia^. mm. sooy^^;^;— ^5^^/, 

[0052] (3)-3.^TRAlL^^#:^#:(DBr^fJ^ 
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it. mm^i^^^^(D:ijmi^x'om^tt^~^mxh^o MW-mat. 

(Hashimoto-Gotoh et al., Gene (1995) 152: 271-5; ZoUer and Smith, 
Methods Enzymol. (1983) 100: 468-500; Kramer et al., Nucleic Acids Res. (1984) 
12: 9441-56; Kramer and Fritz, Methods Enzymol. (1987) 154: 350-67; Kunkel, 
Proc. Natl. Acad. Sci. USA (1985) 82: 488-92; Kunkel, Methods Enzymol. (1988) 

^ymiR. D. N. C. B. Q. G. H. K. S. T) , m^Mmm^^ir^r ^^miG. A. V, L 

w) ic^mir^^t7^^x^^mM\^it\^'rtvhT^ym<D-'jc^mm^mir)„ ^(dx 

^V(DTKymmm(D^hixitm^B(DT^ym^m^K x^. uMRuxxitm 
(DT^ymicx^mm^t.v)mm^^fcT^ymmm^^ir^yi<]}^-:f^v^K ^ir/^o 

tc:^]}^y^}^^(D^!m^^^^^m^L^X\ ^^^titirXiC^htlX\^ ^§ (Mark et 
al., Proc. Natl. Acad. Sci. USA (1984) 81: 5662-6 ; ZoUer and Smith, Nucleic Acids 
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Res. (1982) 10: 6487-500; Wang et al., Science (1984) 224: 1431-3; 
Dalbadie-McFarland et al., Proc. Natl. Acad. Sci. USA (1982) 79: 6409-13) „ -^^-C 

(2) @a^lJ#-^:4(^tB4fe<DT^y^Sa^lJ 

(3) iB^lJ#-^:6 tCtBft(DT5:y^Ba^lJ 

(4) @a^ij#-^:8 fitd<fe<z)T^y ^sa^ij 

(D— (3)ti|BifeO^#:{*. 0*L<{*ia?iJ#-^:2, 4, fe^V^^^6(;l|B^(OT^y^ 
la^'J^^i"^^^ (^tt^^tl^ScFvH2L, ScFvHlL, *d J:t>^ScFvHOL) , :^^c{i^(^# 

^i^(D3MW- (Triabody) Xh^o 

pCXND3/KMTRl TandabiC=t— K$tt/^^#:) ^fc{*^(0#i#:-efo«9. J;«9^f^b< 
}*ia^lJ#-S- : 8 tCfa^OT^y ^Sa^lJ^^-r^^^^C) 2*#: (Tandem Diabody) "Cfc-S 

o 

ScFvH2L^=i— Ki-Sii:^ffi^J^ia?!J#-^:lt^x ScFvHlL^=i— K'T'Sit^ 

ia^'j^Ba^ij#-^: 3ic, scFvH0L^3— Ki-^:^ssa^ij^@a^ij#-^: 5tC, 

PCXND3/KMTR1 Tandab^=i— Ki-'5:^^ia^(J^ia^J#-S-: TtC^-To 

[0057] ^fc. _hfBia^iJ^^i-^^^Mt^6^{-l^#^ce^^^^-^i-^o 
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?i (Hashimoto-Gotoh et al., Gene (1995) 152: 271-5; ZoUer and Smith, Methods 
Enzymol. (1983) 100: 468-500; Kramer et al., Nucleic Acids Res. (1984) 12: 
9441-56; Kramer and Fritz, Methods Enzymol. (1987) 154: 350-67; Kunkel, Proc, 
Natl. Acad. Sci. USA (1985) 82: 488-92; Kunkel, Methods Enzymol. (1988) 85: 



2763-6) /^if (D^fe^^ V ^^S-et§, 
[0058] ^i$^(D~^^Ui^<(^^^^XT^y\ 



) . ll*ttT^y^(R. D. N. C. E. Q. G. H. K. S. T) . JJIMMiJM^^i-^T^yi 

(G. A. V. L. u p) . TKmrn^^mm^^ir^T^/m (s. t. y) . mnm^^^m 

E. Q) . Mm^mmm^^ir^T^ymiR. k. h). ^^m^mmm^m-r^T^yi 
(H. F. Y. w) {z^mir^^t^^x^^(mM\Hm^^fhhT^ymi(D—jc^mm^- 

xfyxi^mt^T^ymicx^m^i^^^^M^titiT^ymnm^^'f-^^})^:^^}'^ 

^^K ^tfj:-Dfc^])^zf^}'^(D^m^^m^^^m^l^X\^ ^^:ztUirXiz.^ibtiX\^ ^ 

§ (Mark et al., Proc. Natl. Acad. Sci. USA (1984) 81: 5662-6 ; ZoUer and Smith, 
Nucleic Acids Res. (1982) 10: 6487-500; Wang et al.. Science (1984) 224: 1431-3; 
Dalbadie-McFarland et al., Proc. Natl. Acad. Sci. USA (1982) 79: 6409-13) „ 
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[0059] ^mm(Difii^(Dr^ymmmi^M^m<Dr^ymm^^M^j]u^tit:i^mM. ^th 

t<DM'^\^H^f^^^<^^-y^}'^Xi~i^>'^<^Wtl.Xii. mK.its FLAG(Hopp et 
al., Bio/Technology (1988) 6: 1204-10). 6'f@<DHis(t;^^v?^^)^^/0^b^ce§6X His 
, 10 X His, ^l^y/V^-^-f'^M^ (HA) , thc-myc(Oif>T", VS V-GP(D if /i" , pl8HIV 
<7)m}T'. T7-tag, HSV-tag, E-tag, SV40T^ig<Difit. Ick tag, a-tubulin(Dif>H", 
B-tag, Protein C (Dm}im(D^M^(D-<:f^}^'^mmir^^t^>X^^o :$:mm 

MMir^^t^^^X^^o _htd#ga?lJ^^i-^Triabody. ^U^^Tandem Diabodyf*. Flag 
^^^m^M^tlX\^^^(DX\ ^OFlagiJ'i/gP^^^^, 'ftll(D^7°^K*fcf*Sfi®^ 

[0060] 2. ^^MM-^gK^u:»3oPi h-^^K T^j^K-^yj^^MfB-T^^u^: 

TV^S.'^Cl^SLfCo ^-f , ^;^^Fv(scFv)<DVH^WLr^^, 2, l^rc(*Omer(Dy 
^^—tir^^ticX'OSill^CO^W^'^-^^^ii^^W^Tnahody, ^XliC, sc(Fv)2<Z)y>';^ 
— *^5-12-5mertCi-§^^T\ 4ffi<D^i^^-^f|5^^?i^^i-§Tandem Diabody^ 

\^^^mmmmcM\^X. mmxmW.^BSkm^^^^^l^fno Tnabody ^Tandem 
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TNF^^W-:7rVJ—iZ.Ml^Xh. Triabody ^Tandem Diabody^^<Jf (D^J^^'^g|S{iL 

[0061] :^mmi~i. ^i^i^-a-twi^soiuji'^tf, i 



m"^^Mi^L^S^^^i7ii$^X-h^o ^^L<J*. Tandem Diabody%(D^J^*g 

mmmm. mmm. &jkm. r^^m. rmmu^^m. ^m^'wmm. mmm. n 
. MiJ&s. tu5tjii0. m^m. mmm. mmm. ^mmm. ^r-np^mm 



[0064] 3. Ki-;5:!KU5<^W:^-f-K 
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iJ^Vif — iX3:xfi^W (Sambrook et al., Molecular Cloning 2nd ed.(1989) 9.47-9.58, 
Cold Spring Harbor Lab. press) W^M^i^^<^htlfc^W'^^h^o -^^^y^V^^^-tf 

^^Kce^#-C1*. ^^^:/y^'-rif— v-a^^co^it^^llx-f^. 42°C. 0.1 XSSC, 0.1 
%SDS(D^it\^, ^^b<(*50°C. O.IXSSC , 0.1%SDS<Z)^#-etf 5o J;«9iEf*bVVN 

>'v?ai^h;^g^#-ef*^[lx.fi. 65^:. 5xssc&t;^^o.i%SDS<D^#-ei5feifi-^^f5o - 

[0067] 4. 

^^^—^^^M (^!J^«\ JM109. DH5 a . HBIOI. XLlBlue)/.e^'-e;'^if^iii|iM$ 



wo 2005/056605 



27 



PCT/JP2004/018507 



— , pUC5^-<i^^— , pBR322, pBluescript, pCR-Scnptfj:}f^Wlifhth^o *^c. 
, pGEM-T, pDIRECT, pT7f.i:t^:d^^ifhth^o 

;05fe§o -^(IX-fi. ^^^JM109. DH5 a . HBIOI. XLl-Blue/.eif(^:;'^M^i!bfc#'^ 
t^fi, lacZ7°n^— i?^— (Ward et al., Nature (1989) 341: 544-6; FASEB J. (1992) 6: 
2422-7) , araBy"n^—i^— (Better et al., Science (1988) 240: 1041-3) , RUT7:f 

pGEX-5X-l (Pharmacia^) ^ TQIAexpress systemj (Qiagen^) ^ pEGFP^ ^/cfipET( 
^(Dm^. ^±it.T7 RNA4<y^^— if^^mb-CV^^BL21;5S0^bV^)/^^^^S^tf ^> 

o m&M^m<DtL)^(D-y^'r/i-mmt\^xit. i^mmtD^iiy^y^M^m^^^^m 

pelBv'i^'-^/VE^lJ (Lei et al., J. Bacteriol. (1987) 169: 4379) ^^Mir flit 

o ^^mM^(D^i^^—(DmAit. mK.it. mt:^^i^-y^^m-i^fcit^u^h^yi^^^ 

[0070] :^^m<D^^i^—t\^Xit. litfLi!]i^S5te(D^^^i^i5?— (pcDNAS (InvitrogenM) 
, pEGF-BOS (Nucleic Acids. Res. (1990) 18(17): 5322), pEF , pCDM8^) , B^i^ 
Ji^ S JfetO^Jg.^:^^— ( TBac-to-BAC baculovairus expression systemj (GIBCO 
BRLM) . pBacPAK8#) , (pMHl, pMH2#) , Wi<^^4/^^ 

^^(D^^^i^i^— {pHSV. pMV. pAdexLcw#), Whnr>-f/V::?.Sj|5(D^J|.^i>'i$' 
— (pZlPneo#) , (rpichia Expression Kit J (InvitrogenM) ^ 

pNVll, SP-Q01#), (pPL608. pKTH50#) tj^ffl 

^t^>X^^, 

. m^f^xmm.^^^fcmc!i^''^f^y°vi^—^—ti.x. mK.itsv4oy°u^—^— ( 
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Mulligan et al., Nature (1979) 277: 108) , MMLVLTR^^u^— , EFl a:7"ci^— 
(Mizushima et al.. Nucleic Acids Res. (1990) 18: 5322), CMVy'ti^—i^—ti:}f 

^:d^^m^ir^fc^<^mB^ mK.it. mMi^:t'^4iy:y. G418/^^) t^J;«9WJ-t? 

^^x^fmmummB^) ^#-rtLj^$btc^*bv\ ^<Dx^fm^^mir^^^ 

MK.it. pMAM, pDR2, pBK-RSV, pBK-CMV, pOPRSV, pOPlS^S^ 
[0071] §^>ii, Mi^^^^^^K^^^^. ii^^. MM^X(Dm.^^(D^^°—W^(Dm^^ 

@ tf^t-r^m^\at. mK.\t. mm.^)^m^^xm^fz.cHomm^. ^<Dxm^^ 

5i>tKn^^W^"'^i5'— if (DHFR)ite^^^-r^-<^^— (pCHOI/^if) ^mAU 
DHFR(D^mKm^no?^hhl^^±—h (MTX) ^^TX-^O^^^—hir^^tKX^ 

l.Xit. -^fc. :^]}:t—'^^-f/^^. TTy^-f/V;^. !>ixy^fc°ti— ^•^7^/V;^(BPV)#(D 

^M(D-h(D^m\^^^thx^^o ^hic. m±mM^xM^^=^}^°—^mi^(Dfci^. 

m^^^^—itm^'^—:iij—t\.x. T^/i^y3i^Kh^^;^7ai^— eXAPH) it^^ 

o.^— (Ecogpt) a^^. v^tKn^^M^^^ (dhfr) m^^m^t^^tTi^x^^ 

o 

[0072] 5. ^4^^)i^:^r;^^4^. mnc^i^i^^m\^^±.^.iiimA^. 

wmmfj:t^^mif^^t7!)^^x^^o m^mm-^. mK.it. ^mm(D^w^(Dm^'^^ 

it. in vitro*Dj:mn vivocDM^^^^^h^o in viiro(Dm.±^tl.Xit. M^M^^^ 

[0073] m^mmt\.xm.mx^^Mmmmt\..x. mK.it. mmmm. mmmm. mmm 
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m^^mifhn^^o wammmtvxi^^ m^immm. m^-it. choo. exp. Med. 

(1995) 108: 945) ^ COS^ 3T3, BHK(baby hamster kidney) , HeLa, Vero 

mK.i-£T^])^^y?^^'^/^$mMM(Valle at al.. Nature (1981) 
291: 338-3^0) , RXf Ml ABM. Mk.\~£. Sf9, 8121, Tn5 Wll^^tl^^o ^^^(D^ 
i^<D^m^^^^Xi^. CHO-DG44. CHO-DXllB. COS7?MJJS. BHK?te;B^;5Wjai^ 

:^h9^?i. ;^/^;^-^5/i^y7]^V— ADOTAP(Boehringer Mannheim®) ^ffiWc;^?^. 
[0074] W^<^'mMh\^X\-t. ^=i^T^ . ^y<^J^ (Nicotiana tabacum) S MCO'MM 

Saccharomyces) M<5^ilfflJl& (i^5';^t^^'fe-^ • (Saccharomyces cerevisiae) , 

i^5/;^7^^ir;^.;:^^V^(Saccharomyces pombe)#) , ^tl^^^^^^, M^lt. T^y^^JV 
(Aspergillus) Wk(OM^ {T • =:••)$— (Aspergillus niger) ^) ^ffl V ^ 

[0075] mmuu^'^m'r^^^ . wmwrn^m^^^u^^ii^^^o wmumix^xn.. _h 

WM^\z.%\mx%^. 

Kji^lBJi^^^^^bfcJ^'a^. J^^?Si!bT. #!lx.fi. DMEM. MEM. RPMI1640 

. IMDVi^mM-r^^h-mX^^, ^(Dm. FBS. 4^J3^i,?.Jk?f (FCS)^(Djk?fMIS^ 

(D;6W^bV\ j:t#f*^ ^30— 40°C'e^l5— 200B#F^=ff V\ '^^^K^^^^X^ 

[0077] in vivo-e/-Ky-<:/^K^^^$ii:^^^b-c}i. mm^^m-r^M^ 
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[0078] m^^^m-r^m^. mimmm. M.A^m\^^M^^t>^^^o m^immmtv^x 

y^^. t:yv?, -^v-^^fflV^^^^^S-e^SCVicki Glaser, 

SPECTRUM Biotechnology Applications (1993)) « */c. ^M\MWi<^^M^^^^^. h 

-5,^^df^i-^^l_^XtiJ:V>(Ebert et al., Bio/Technology (1994) 12: 699-702)o 
#-5 (Susumu et al.. Nature (1985) 315: 592-4) „ 

m^^^—. mx.\f.mon ^(D^^^—^T^^n^^^'T]}^J^'^y;^yr 

SxrO';;^; (Agrobacterium tma.efa.ciens)(DX.ofi:^^^^'T^)T\Z.^Xir^o CKD/^iJ'^yT 

^^'f-T'i-'^^^^Mn\cot\an& tabacum) (^iS^^-fr. :^^/^=l(D 
^J;«90fM(Oia;#:^#§^^^S-e^<5(Ma et al., Eur. J. Immunol. (1994) 24: 131-8) 

o 

m\^. m'^mzMWxm—tmw-tx^xmmrr^^hib^x^^o ^#:<^5>ii. mm-^ 
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— ^ti^^\~f hfh'^ (Strategies for Protein Purification and 
Characterization: A Laboratory Course Manual. Ed Daniel R. Marshak et al.(1996) 
Cold Spring Harbor Laboratory Press) o ^tt£)(D^^t3-x'^^^97-r^f*^ WM'^^'^V'^^ 

^ '^(Ix.fiHPLC, FPLC^(Z)ig^@^n-^h^-'7:7^— ^fflv^-c^f5-^;^5-e^§o 

>GltjyM.i)>m-fh^^o 7°^7^^^A^ffiV^/c;^;^i^^b-C. Hyper D. 

POROS, Sepharose F. F. (Phannacia®#;5S^(f btl/^o 

[0083] «0j-e5H^$ti.Tv m^u^ m^7^^i\MW-'^umM^n>m:^^y^±^ 

^ir^^W-. fimWirr^^m\'i.. trailS^^:^^^;^^^ . m(D3mW-^±.(D 

^m-PfX-hoXhi^-W t^^oT. ifmm\^\t. ^TRAlL^^^^#:<D^/cee>-f . #.(0 

X.{iTNF ¥Qmi\Y(D^^W-^mf^^ti)^X^^o TNF FamUy<DS:^#:^bTf*. 
p55-R, CD120a, TNF-R-1 p55, TNF-R, TNFRl, TNFAR, TNF-R55, p55TNFR, 
TNFR60,CD120b, p75, TNF-R, TNF-R-II, TNFR80, TNFR2,TNF-R75, TNFBR, 
p75TNFR,TNFRSF3, TNFR2-RP, CD18, TNFR-RP, TNFCR, TNF-R-in,OX40, 
ACT35, TXGPlL.pSO, Bp50, CD40,FAS, CD95, APO-1, APTl,DcR3, M68, TR6, 
HGNC:15888, NHL, DKFZP434C013, K1AA1088, bK3184A7.3, C20orf41,Tp55, 
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S152, CD27,Ki-l, D1S166E, CD30,4-1BB, CD137, ILA,DR4, Apo2, TRAILR-1 
,DR5, KILLER, TRICK2A, TRAIL-R2, TRICKB,DcRl, TRAILR3, LIT, TRID,DcR2, 
TRUNDD, TRAILR4,RANK,OPG, OCIF, TR1,DR3, TRAMP, WSL-1, LARD, 
WSL-LR,DDR3, TR3, APO-3,DR3L,TACI,BAFFR,HVEM, ATAR, TR2, LIGHTR, 
HVEA,TNFRSF16, p75NTR,BCMA, TNFRSF13,AITR, GITR,TAJ-alpha, TROY, 
TAJ, TRADE,FLJ14993, RELT,DR6,SOBa, Tnfrh2, 2810028K06Rik,mSOB, Tnfrhl 
f£}f^mif^^t^^^^^^o (itb^>TNF Family(DS^#:fi. HUGO Gene 
Nomanclature Committee l^:JoV'*X}i^ tumor necrosis factor receptor superfamily, 
member lA ^ tumor necrosis factor receptor superfamily, member IB ^ limiphotoxin 
beta receptor (TNFR superfamily, member 3) ^ tumor necrosis factor receptor 
superfamily, member 4 ^ tumor necrosis factor receptor superfamily, member 5 ^ 
tumor necrosis factor receptor superfamily, member 6 ^ tumor necrosis factor 
receptor superfamily, member 6b, decoy ^ tumor necrosis factor receptor 
superfamily, member 7 tumor necrosis factor receptor superfamily, member 8 ^ 
tumor necrosis factor receptor superfamily, member 9 ^ tumor necrosis factor 
receptor superfamily, member 10a ^ tumor necrosis factor receptor superfamily, 
member 10b ^ tumor necrosis factor receptor superfamily, member 10c, decoy 
without an intracellular domain ^ tumor necrosis factor receptor superfamily, 
member lOd, decoy with truncated death domain ^ tumor necrosis factor receptor 
superfamily, member 11a, activator of NFKB ^ tumor necrosis factor receptor 
superfamily, member lib (osteoprotegerin) ^ tumor necrosis factor receptor 
superfamily, member 12-like tumor necrosis factor receptor superfamily, member 
13B>, tumor necrosis factor receptor superfamily, member 13C tumor necrosis 
factor receptor superfamily, member 14 (herpesvirus entry mediator) ^ nerve growth 
factor receptor (TNFR superfamily, member 16) ^ tumor necrosis factor receptor 
superfamily, member 17 ^ tumor necrosis factor receptor superfamily, member 18^ 
tumor necrosis factor receptor superfamily, member 19 ^ tumor necrosis factor 
receptor superfamily, member 19-like tumor necrosis factor receptor superfamily. 
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member 21 ^ tumor necrosis factor receptor superfamily, member 22 ^ tumor 
necrosis factor receptor superfamily, member 23^ ^(D^'^~C^§iE^fl'X\ ) 
[0085] ^oX:^^mi^. TNF FamilyS:^#:#cD, 3mW-&.±<D^^m^Mir^^W-^-^ 

^ Triabody^Tandem Diabody/.^if ) Xh^^Z.t^^J-'^l.^ \ 
^ihh(D^^m^3Mi$^^±Xhthi-£m^^^'^^th'r. mK.\t. 4*#:. 5*#:. 6 

[0086] 6. mMm.i^m 

mm. ^mm. ik^m. mm. mm^m^±&im. &imm. ^^m. m^Lmm. 
m^m. mmm. mmm. ^i:^mm. m^mm. ^r-'MP^mmM^. ^r-np^mm. m 

mmm. nmmmm. n^mmm. m^m. nm^m. wmmm. mmmmm. m 

<DT^h—iy^^m^ir^^tKXV)mmm^^^ir^t7im^^^^ti^o 

[0087] X. TNF Family^^#:(i, Crohn^lra^ Behcet^fj:t^(Dik&'\^M^ (TNFR) ^'ltt^ 

mMV^-r^ (TNFR) . h-^h— r'-jp^L (BAFFR) fj:t^(D i 

-^]^X\^^^^ti)^^hnX\^^<DX\ MK-i^. ifii$.i)^^TNF Familyg:^^^ft:-efe^ 

'^^{c^mxh^o 

[0088] :^mm<D^i^^mmm.^mcm\^^^m^ia-±. mmm^^j^^(D:)ymxm:M^^ir 
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mmm. ^mm^m. ^-mM. m^m. -<t^/v. gs^^j. ^^^m^^t^tm 

h80 (TM) . HCO-50^) UTt> J;V \ 

. mm\^m^. m^^Hm^. mm\Hiim. ^rmMfi:ticxy)^M'^fnnmmii^ 

##:Mlkgfcfc«9O.OOOlmg;0^^1OOOmg(Dg5H Km'^ir^^tii^-^t^Xh^o ^fcf*. 
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X'0^SM^\^7!)^^m^tl^^TRAlL-R2^mi^htlX\^ ^^^t^^h (Buchsbaum et 
al., Clin. Cancer Res.(2003) 9: 3731-41) . ^^mcOin.W-^^t^mMB.)^^i^^^ 

mKm^f^-r. m\:^i^-^mmcx'oi^-^^fh^h(Dxhnms.-^t>'±xi-D(Dmmm: 

Mtir^^th'^mx:h^o 

fj:^^mmmKm^x^\m^i:vfc^x<D^n^mjcmi^. mmti^x^mmmK 

1. Diabody, Triabody, Tandem diabody*5j;tAVhole lgG^^^i^i$'—(Dm^ 
1-1. Diabody^Ji,^^^— 
^i^(DmmM^i^^^^Wmir^Dia.hody^i$itL-X. #fP(WO 02/094880 Al) 

M^^^M^tl^Xi^. wo 02/094880 Al^. iB^IJ#^: 32(D:^SiB^!j81# @ O 

tt"^^^ (a) ^^^>497# g (DTT'^i^ (A) -^xmrn^urnvfco ^tua-imm-y^^ 

':^7^iS?lJ;^S-^^t^5o ^^.^^Mi^tL^Xl^. WO 02/094880 Al^, ga?lJ#-^:34 
(DifeS@a^lJl23# g (D^'T^^(G)^^e>443# g (DTv'^XA) *-e<Z)Ba^lJ^Mfflb 
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[0093] ^i^m}^^=i—}'^ir^mm^mmt. i^T<^«t-7^'if-r^bfco 

>--fe^^i^;^@a^lJCCACC, ^X-y^^-^/vmm^-^tsM^'^^MiM^M (Heavy 
Chain Variable Region; VH) . $bi;iGly-Gly-Gly-Gly-Ser(iB^J#-^: 10):d^h^£^5 
meroy — IH^J j]p$;ftXV P — — Ki-^DNAE^lJ 5 ' -GGT 

GGA GGC GGA TCG -3' (@a^!j#-^: 9) "Cfe^o ^tlKM^^X-y^^-f'/vm^^l^^'^ 
J^ctV ^S^BT^fJ^Ba^lJ (Light Chain Variable Region; VL) 

^^i/Flag (Asp-Tyr-Lys-Asp-Asp-Asp-Asp-Lys/ia^J#-^ : 1 2) COia^lJ^S#;fjp$ 
tiX^^^o Flag^^t— Kt"^:^Sga?lJ{i5'-GAC TAC AAG GAT GAC GAC GAT 
AAG -3' (iB^lJ#-^:ll)-efe'5o ^bT^h5':^=iK^;^2[Hli**^b. ;a^i^NotlM^ 
@a^lJ^M^;!jP$tl.TV^;5o T'W^$tbfcDiabody^=i— Ki-^:^^@a?lJ^Sa?lJ#-^: 1 

[0094] i(DDiabody^;ft^=3w- }^^-^^:^^g£^rj^f^^^;5/^j^ ii-^ff 12;2^(D'^^:^y=f 





1^: 


14 


;Sl. 






15 


;ASl, 






16 


;S2, 






17 


;AS2. 


sa^ij^ 




18 


;S3. 


la^ijfl 




19 


;AS3, 


sa^iji 




20 


;S4. 


la^j? 




21 


;AS4. 


la^iji 


1^: 


22 


;S5. 
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ia^(JI|-^:23;AS5. 
iS^fJ#-^ : 24 ; S6, *D J; tJ^^ 
ia?!j#-^:25;AS6o 

[0095] :z.tlh(D'B-)^:t])=i^DNAK-D\ ^X. 3^^:^^h^J:^T±^^Zf]}>^^^n'ofCo T 

2) ^^—:fB:^f^DNA S2*Dj;t5AS2, 

3) ^^— >^^C : -^^DNA S3*Dj;t)«AS3, 

4) ^^— ::/D : -g^j^feDNA S4*5 J;U^^AS4. 

5) ^^— :7'E:'^^DNA S5*dJ;U?AS5. 

6) ^^—y^F : -^^DNA S6:Jo J;U?AS6o 

^^^^ylC, #'^^DNA{*40 pmol-f ^^;!JPb. -^tb-^tl/i^dATP, dGTP, dTTP 
, dCTP#^ ^250 n M^tfdNTP mix, 1 XTaKaRa pyrobset™ DNA Polymerase/^iX 



yr^^ ^XXfl.25^=--yh<DTaKaRa pyrobset™ DNA Polymerase^-^ti'25 n L<DK 



3^SbfCo ^/Vi^-fi^^— Gene Amp PGR System 2400 ( 



PERKIN ELMER) (^T<^i~^'C(Z)H^£^(^*5V^Ti<Di^— ^^Kffi) 
ir^yhbfco 94°CiC-Cl^(D^'t4(Z)^, 94°C. 30#;72°C. 30#;5^^)/c^^i^-ri^/^^5i^ 



l)^xu^y^l:^^^y^A^XXfB(DRi>t:.m 



3) ^^— :/3 

4) ^^— :/4 



5^^— :/E*5j;L)«FOKii£^0i^o 



°C};iTl^r^(D^'|4^^Tofc#. 94^^ 30#;72'C. 3O#;0^e>^.e§i^-fi^/^^5i^-fi^ 



2)^^— ::/3+4 : ^ci^L— 7^3*5 
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pmol(D^§|5:7°9^-^— KMTRl HI (ia?ij#^: 26) *5j:t;^XMTRl H2 (ia?lj#^: 27 
) , dATP, dGTP, dTTP, dCTP#>ir ^250 n M-^tfdNTP mix, 1 X TaKaRa pyrobset™ 
DNA Polymerase^^5/:7r^. Mt)^1^2.5^:=^5/h(DTaKaRa pyrobset™ DNA 
Polymerase^tfSO fj. L<D^}t-M^^-^t^o h^^:^(D^^—y'\'f-^—-^LM, 
-~y^3+4COKlt-M0^^1 u U #40 pmol(D^t|S:7°^-f-x'— KMTRl LI (gS?IJ#^:28) 
*Dj;t;^XMTRl L2 (iB^IJ#-^ : 29) , dATP, dGTP, dTTP, dCTP#>^ ^250 /z M-^tP 
dNTP mix, 1 X TaKaRa pyrobset™ DNA Polymerase^'^5/:7r— , ^Xl{:i2.5^=-^yh(D 
TaKaRa pyrobset™ DNA Polymerase^-^tp50 ju L(DRftMll^^^t^o jo 
J;tJ«L^i?— -e94^(^'Cl5>F^®^tttC#L/c#. 94°C. 30#;72°C. 
30#;0^^/.e§i^^i^/^^30i^-t'^5^/HfofCo 
[0097] _hfSPCR-e#fcS#)f*. ^hK. ^tl^^tl&<T(DXoKr±>y^])>'^^^XXlPCRK 

#2.5 fj. L-f 0^;!jPb. dATP, dGTP, dTTP, dCTP^^ ^250 ju M-^tfdNTP mix, 1 
X TaKaRa pyrobset™ DNA Polyme^ase^^5/v'r^^ 4o j; U?2. 5 ^:=^5'h(^ TaKaRa 
pyrobset™ DNA Polymerase^-a-tfSO ju L(DH^S^IS^ISMbfCo ^/Vf" 
4^'^—'e94X:iZXl^<D^i±(D^^ 94°C, 30#;72'C, 30#;6^b^.^§i^-ri^/^^5i^-r 
i^/HTofCo 7'K-2cl3iC, :/K-e#fcMJ^i^0i^lju LtC40 pmolfo 

KMTRl HI (ia^J#-S- : 26) *5 J;t;?KMTRl L2 (ia^!j#-^ : 29) , 
dATP, dOTP, dTTP, dCTP#>^ ^250 ^ M-^t?dNTP mix, 1 X TaKaRa pyrobset™ 
DNA PoIymerase^^5':7r— , Mt/(^:5^:=^5/h(DTaKaRa pyrobset™ DNA Polymerase 

tt<D^, 94T:, 30#;72X:, 60#;O^^Jfe^f-^i^/V^30lJ-^i^/V^TofCo Rf^-M^^ 
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QIAquick Gel Extraction Kit (QIAGEN) -C^^^b/Co ^tCif>tMPfi^^ 
EcoRI^oJ;t)^^NotI'etijt:^, QIAquick Nucleotide Removal Kit(QIAGEN)-e|tBLfc 

pCXND3/KMTRl#33^#^ b/Co 
[0098] 1-2. Triahody^M^^ i^—COmM 

scFv(D«ati;i:JoV^T. ]}l^:h—(DM^^Mm^'f-^^>'irtHt. scFvf*3*#:^?l^ 
i^U ^tbdS3j^,Z)^i^$^'a-Mi^?f^;?fei-§Triabody^b-C^tgb5^^^^^^JCfi^6^(- 
^^^tLTV^-SO. Immunol. Methods (1999) 231: 177-89) » ^tl^^^lC. ^^Xit 

Triabody^fF^LfCo #Triabody^«^i-^scFv^ScFvH2L, ScFvHlL, ^XXf 
ScFvHOL^-^:^ bfCo ^Tnahody^M^ir:5fci^(Dmm.^^^—^S^T(DX^ i^M^ 

[0099] 1-2-1. ScFvH2L(D«^ 

Diabody^^^i^iJ'— pCXND3/KMTRl#33(Dy —^-^ (Gly-Gly-Gly-Gly-Ser 

^-r-^— ScFv-2S (@S^1J#-^: 30) *5 j;tJ^^ScFv-2A(@a^lJ#-^: 31) ^^ff b/Co ^tf 
tC^bTf*. pCXND3/KMTRl#33^^M^bT. KMTRl HI 26) ^ 

ScFy-2At(D^S.^i^^. &Xf. ScFv-2S^KMTRl L2(m^^\^^:29) tX^tl^tl 

[0100] >^'2-l-e}*. #50 pmoKD:/^-!'-^'— KMTRl Hl^XXfScFv2A^^(DR)>t:^l^ 

m(UTl-2.. l-3-2.^Xm-4-2.(D^^XnPCRR}t^m-mt^^) K^Jj\\l.fc:m 
M^LTIOO ng(;)pCXND3/KMTRl#33, dATP, dGTP, dTTP, dCTP#^ ^250 /z M 
-a t?dNTP mix, 1 XTaKaRa pyrobset™ DNA Polymerasex'^5/:7r— . *Dj;t)^^5::i-c::^iyh 
(DTaKaRa pyrobset™ DNA Polymerase^-^tf :^^^i50 u. L<DR!t^MWo ^(^PCR 
R)t^mm^^t^^^—y^2-l^-^—-^/P-^4^y—X94°CliCXl^(D^i±l.fc^^94 
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'C. 30#;72°C. 60#;0^^>/^§i^-ri^/^^30i^'1'i^MfofCo Ri^-M^^1.2%T:^^ti— 
y^^/vmM.^Wi'C^mi^. @e^(Di^^X400 bp(Dif>t^<>'Vv^^b-KI«9mL. QIAquick 
Gel Extraction Kit (QIAGEN) "O^MbfCo 
[0101] :/2-2-ei:i^50 pmolcDT"^^-^— ScFv2S*Dj:t>XMTRl L2^PCRSJ^;^m 

[0102] :/2-lSoJ;t;?^;:^— 7"'2-2<D^tl.^^;JX<DKJ^i^0i^;^>^b#fciti|'gDNAP^^ 

T1-2.(D:® g cfi^ T±^^y^/PMMt\^^) iC^;!]Pbfc:dATP. dGTP. dTTP. dCTP# 
^ ^250 /z M-^tfdNTP mix^ 1 XTaKaRa pyrobset™ DNA Polyme^ase^^^y>'T^^ 
j;t)^5^c:^5/h(DTaKaRa pyrobset™ DNA Polymerases-^ tf^H-^mSO jj. L(DR}t- 

94°C. 30#;72°C. 60#^^^>/^Si^-f^/^S5i^-l'^^/HTV^Tir^-7V^L/Co $^{-KJ^? 
^I^til^ #0.5 L(D100 ju M(DKMTR1 Hl:ioJ;t>XMTRl L2S^;!JPL. 94X:X1^(D 
^m^fz.^. 94°C. 60#;72°C. 6O#;0^^>/^§i^-r^/^S3Oi^-f^/HfV^^il|lSS^f ofc 

o Rf^-mmm.2%T:^^vi^:^^/v'mn.^W}Xi^mu n 6^oi^-rx8oo bp(Diff>ts 

QIAquick Gel Extraction Kit (QIAGEN) "CltMb/cio ItMbfcif 
>t{*^JPS^^EcoRI:ioj;t;«NotI-e^^^t^L. ^4?)$lJPS^^EcoRI*5j;tJ?NotI-e^^L 

pCXND3f^if Ab. ifK-<D:^^@a^iJS^^b/Co i 6^<Z)@a^lJSt>o 
7'^>^^KSpCXND3/KMTRlScFv2^-^^ b/Co 
[0103] 1-2-2. ScFvHlL(Dl#^ 

3/^^^_ScFv-lS (iE^lJ#-^ : 32) *3 J;t>^ScFv-l A (iE^J#^ : 33) S. Diabody^ 
pCXND3/KMTRl#33(Dy §13^ (Gly-Gly-Gly-Gly-Ser/'ga?IJ#-^ : 

10) ^tsmm:msi:^ K^^4y v^4:^U 7b^-D^inh(D:f94'^—^m\^^xmm 

$tt./cif>i"<^y>^;=^7— §|55>^SGly^/^^J;5^ti-bfCopCXND3/KMTRl#33SftM^b 
KMTRl Hl(ia^!j#-^:26)i!ScFv-lA. ^T^ScFv-lS^KMTRl L2 : 2 

9) (D2m(D:/y'^T—(Dm^i^'^^ti^nxpcR^n<^xn^ti^m}^m±^^. k 
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[0104] ^^—:fl-lX^i^. #50 pmolO:/^^-^— KMTRl Hl:}oj;U^ScFvlA^PCRSJ^;^ 
mK'^MV. iJ— ^/H?--r^^— -e94'C(i-Cl5)-^'l4$i3:/c#. 94^, 30#;72°C. 60 

^ilb. @ 6^53(^1^-^X400 bp(Dir>t^^VV/0^fe§3«9tiiL. QIAquick Gel Extraction 
Kit (QIAGEN) -X:MM\^fCo 
[0105] :/l-2-ei*. #50 pmol(D:/7^-^~ScFvlSjoJ;t>XMTRl L2^PCRSJ>£:^ 

V ^xhPCR^n^ ^, g 6^f--rx4oo hp(Dm}ir^mMLfco 

[0106] :/l-l^oJ;U?^::^— 7"'l-2(D^tL^^tl.<DSi^i^^f^;e»^b#fcJti|'iDNA 

^—'^/V~^4^y—X94°CKXl^m(D^m^Hl^fc^. 94°C. 30#;72°C. 60#^^ 
b^^§i^-t'i5^/V^5i^-t'i5^/HtV^T-fe>^7VH.fCo ^C)^^— $b(il#0.5 ju LO 
100 juM(DKMTRl Hl*5j;U«KMTRl L2^^;!jPU 94°C. l5)-r^(D^'|4^^f V\ 
■r94T:. 60#;72T:. 60#;i)^^?'ce^i^^i5^/^^30i^^i^/^^TV^iil|®^^Tofc:o R}^-M 

•^«9tHb. QIAquick Gel Extraction Kit (QIAGEN) -CM^bfCo ^t^bfcif^t^^UPfi 

^^EcoRi*5j;tj?Noti-ci^ibb. "f-mmmmEcoRmxxiNoiixmMi^fcmm.^i^ 

pCXND3/KMTRlScFvl^#^ bfCo 
[0107] 1-2-3. ScFvHOL<Z)«^ 

3/^^-^_ScFv-0S (Sa?IJ#-^ : 34) *5 J; t)^^ScFv-OA (ME^IJ^-^ : 35) Diabody^ 
^^^^w-pCXND3/KMTRl#33(Dy §|55> (Gly-Gly-Gly-Gly-Ser/@a^!j#-^ : 

$;n.fcKlf>t tCfiy^;^— ;65-^^tl'^^V ^ j;5^tf bfCo pCXND3/KMTRl#33^Mi:b 
KMTRl HI (@a^(J#^: 26) iScFv-0. &t)^^ScFv-OStKMTRl L2 (ia^lj#^: 29 
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[0108] 7''0-l-e{*. #50 pmol(D7°^^-^— KMTRl Hl:j6j;U^^ScFvOA^PCR^j^i;^ 

mi^^MU i?-— x'/^i^-r^^^— -e94'C. ll^(Dm^^nofc^. 94°C. 30#;72X:. 
60#^^^)/^5i^'f^/V^30i^-ri^/HTo:^Co MJ^^0^{ii.2%T;^n— j^^^^Wm^^Tctb 

-e^^itb^ S 6^<Di^^X400 bpC»if>i"^<5^V^;0^b-^^t±lL. QIAquick Gel Extraction 
Kit (QIAGEN) -ClfMb/Co 
[0109] ^ciL— 7'0-2-e{i. #50 pniol(D7°9-Y-^^ScFvOSj6J:U?KMTRl L2^PCRSii5^^ 

ISfi^;!)PU ^^fi50JU L^/^^J;5I^Mb/co 7^0-1 7'o-2(^o 

[0110] :/0-l*5j;tJ?^::^— 7'O-2cD-^tb-etb(DSJ^0f^^^e>#/ciiiiiSDNA^^ 

0- 1*3 j;tJ«^^—7^0-2;6^^#/cDNAif>T-^l iU L-f o^;!jpL^Co ^(Dm^^Kft^m 
^ih— -e94°C(^:-Cl^^'l4$-1i:fc#. 94X:. 30#;72'C. 60#;^^^)7'^§ 
i^'1'i^/^^51^-1'i^/HTV^T-fe^7V^^^TofCo rtLt^lOO/zMCOKMTRl Hl*Dj;tJ« 
KMTRl L2^0.5 ju L-f O^jjpb. 94'C-ei^(D^'|4bfc#. 94^:. 60#;72T:. 60# 

;^)^^^c^^i^-ri^/^^30i^-r^5^/HTV ^itifrs^tTo/Co Mi^i^0^^f*i.2%T;(fi2— 

@ e^Oi^-^XSOO bp<Z)W^>T-^y/V^^b^«9mb. QIAquick Gel 
Extraction Kit (QIAGEN) "CltMbfCo WMLfcWf}ir^M^^^0EcoRmXXlNotl'C 

if>t(^:^^SB?IJ^^^bfCo g 6^(Dia?IJ^tiO:7°9^5:K^pCXND3/KMTRlScFvO 

[0111] 1-3. Tandem Diaboody^Ji,^i^i5^— (D^^ 

1- 3-1. Tandem Diabody<DT'^^l^ 
M^Br^'iH^(VH)^S^Br^'^i^(VL)^^2o-foVH-VL-VH-VL(Djlg-ei5'^y'^ 

i^>'^<^tL-X^m.^^fc^-a: 2o(Dsc(Fv)2^^(Dr^-e|a^i-^^ofcVH-VL;6S5: 
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^^tl-TV^^ (Cancer Research (2000) 60: 4336-41) » 

ii-efi. sciFv)2<D'^^^i^f^(D3-o<DV>:ti—;b^^ 5 mer, 12 merRXf5 mer<D]\M 
{-«^$tL§sc(Fv)2^T'-rV^bfCo 12 mer(D])>:fy—m^^\t^X. _h 

tS^^ tSic(DSLiE^J (Arg-Ala-Asp-Ala-Ala-Ala-Ala-Gly-Gly-Pro-Gly-Ser/ffi 
?IJ#-^:36)^^|ffib. 5 merCOy^;^;— i:b-CGly-Gly-Gly-Gly-Ser(iE^IJ#-^:10) 

^mmvfco mm\^fc-<^^—K=i—}^':^ti^T^ymmmi^T^yMi^^^hmK (vh 

v'i5^'-:^/V@a^lJ) - (VH) - (5 mery^;^7— )-(VL)-(12 mery^;^;— )-(VH)-(5 mery^ 

:^—) - (VL) - (Flagi5?^0 - (i^ih^iK^) "Cfc^o 
[0112] i<D J:5^.esc(Fv)2^=3— Ki-SDNAif>t^#§fc2s6 tC. l-l.-e-ft^bfcDiabody^^ 
^i^i5^— pCXND3/KMTRl#33^^M^bfcPCR^^tofCo PCRtij;«9. (WHi^if-^/l^ 
Sa^'J) - (VH) - (5 mery^;^— )-(VL)-(12 mery>^;^— <Z)— f|5) Ki~^DNAif 
}fyy^y>hl. RU. (12 mery:/;*— (D— $|5)-(VH)-(5 mery:/;^;— )-(VL)-( 
Flag^^l - (|l-ili=3K^) ^=3— i^^-^^DNAif>i-:7^^V^h2^#/Co ^tl.e>2 0(D:7^^^ 

^ J; «9 sc(Fv)2^^ — Ki-§ DNAif ^«^bfCo 
[0113] 1 -3-2 . Tandem Diabody 

T'^'l'-^— KMTRltanA(iE^IJ#-^:37) Diabody^^^i^iJ'— 

pcxND3/KMTRl#33<z)VHo^^^^c^^^7'y^vxi-'5ia^J^;l^^<smaIMliia^J^ 

-a-ti'12 mer(Z)y^;^;— @a^ij^3— Ki-^@E^!j/6^^)/ce^TV^ir>';^E^iJ^i^Oo 
-f-^— KMTRltanS(ga^!j#-^:38) (iSmal^^gB^O^'^tf 12 merOy^;^— MB^lJ^ 
Ki~^@E^IJii^<Diabody^Ji.^i^i5'— pCXND3/KMTRl#33(DVL(D^j^iC^^^ 

^M*5j;U?2^1ti|iSbfCo 

[01 14] 'f-^—:/#lXi^. #50 pmol(D:7'7-f KMTRl HI (ga^lj#-^ : 26) *d J;t)^ 

KMTRltanA^, pCXND3/KMTRl#33^^M ^b-C-^tf PCRKJ^i^^m (1-2. l^fBic) 
tCl^;5lPL. 1J— 9'/Hh-fi5'^— -e94X:(;i-Cl^<D^'|4, 94'C. 30#;72^, eo^ib^h^i: 
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6^<Di^^X800 bp(Z)if>t^<5^/^;0^b-^«9t±lb. QIAquick Gel Extraction Kit(QIAGEN 

j;t)«SmaI-eii^bfc^i^^— pBluescript^'^Il(TOYOBO) tCif Ab. ifK"(^:^^gB^!J 
^^^UfCo g 6^(Z)ga^lJ^tiO:7°^^^K^pBS/KMTRltanFrl LfCo 
[0115] ^ciL— :/#2-e{i. #50 pmolCD:/^^-^— KMTRl L2 (ia^lj#-^ : 29) :Jo j;U^^ 

KMTRltanS^pCXND3/KMTRl#33^ftM^bT-a-tf'PCRSj^;^m(l-2. tCfE^) 

COi^^X800 bpOK(f>t^y/V;5^b^Dt±ib. QIAquick Gel Extraction Kit(QIAGEN) 

Noti-e^^bfc-<i^i?'— pBiuescript^'^iUiLjf Ab. m}t<Dm.^nm^^'M\.fco g 6^ 

(Z) ga^lj K^pBS/KMTRl tanFr2 1-^^ L/Co 

[0116] iikK. pBS/KMTRltanFrl i^M PS^I^EcoRI^d J;t^^Smal'C\ ^fc:pBS/KMTRltanFr2 

mX-^mi^. @6^Oih-rX800 hp(D^m}ir^^/\-^^hW'OmV. giAqulck Gel 
Extraction Kit (QIAGEN) -CltMb/Co ^tlhCO^Wf}i^^^UM!^MEcoRmXXJ^ 

Noti-ePi^bfc^J|,^i5^i5'— pCXND3tc#Ab. B ^(DM^(Dm}^^h^:fy:^^V 

^pCXND3/KMTRl Tandab^^ig bfCo 
[0117] 1-4. Whole IgG^li^i^^— (D^H 

1-4-1. Whole IgG^^^iJ'iS'— (D7^^ifV>^ 

|!E}^#fF(WO 92/ 19759) Xm^^tlX\^^^X9iZ.^ ^^^i^iS?— HEF-PMh-g y 1 
(iv/i^'^/HE^iJ*3j;tA^H;5^^>/ce^if>t^#A-r^^^ hhEFl a7V^— (D$iJ#p 

^ia^^^— HEF-PMlk-g K i-i. iy^'r/l^m^^\^XXlVLt^^htf:^WT}f(DWA 

fcWhole lgG(DLm^^^ir^o ^tlhHm.i^XXJ^Lm(^^^^^^—^W}^M'^ 
COS-7%tC#^Ai-tLflWhole IgG^mM^'^t^^t^^X^^o 
[0118] H^^?i-<^i5'— ii>!.T<^ lCl.Xn^:it^^X^^o Diabody^m^i^iS^ 
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DNAtL-XWA^tlX\^^o ^^X\ HEF-PMh-g y UC^COi^i^^^/vm 

^^c^fi.^i^i?'— HEF-PMh-g y l\cWAirtH^X\\ 
[0119] ^fc. Lm^m^^^—(Dmmi-i^A(DX9 iCl^Xn^^t^^X^^o Diabody^Ii'^i^ 
^5^— pCXND3/KMTRl#33(C(* , VL^>1^A^tlX\ ^^^>^(D-yi^^i-/vmM~i^'^tl 
TV^t'^V^ ^^X\ #fF(WO 02/094880 Al) t^fB^^tl^TV ^§KMTRl^#:L^iyi5^^ 

-^^b. ag-S)^.eT^^-fe^>^:/7^-^— i:^i|i.'a-t?ii:TpCXND3/KMTRl#33^^M 

iiifrs^ tL/ciif >t tcj^;;baij mmm ^ab/c^ . ii§]/^^ffl^bfc^m-< 

i^i5r— HEF-PMlk-g K iz.WAir^^ti^X^Lm^U^^^—^M^ir^^t7!)>X^^ 

o 

[0120] 1-4-2. Whole IgG^^^t^ ^ — (DM^ 

KMTRVHsp (BB5'IJ#-^: 39) ^pCXND3/KMTRl#33(D=i— KMB^J 

. T5:y7fei^ic/^-r7^y^VXi-^j:5iSti-bfco kmtrvhsp}^}*, i^n— :=^^^^'cDfc 

KMTRVHap(@a^lJ#^:40) (*pCXND3/KMTRl#33(Z)=i— KSE^UftJ. 

TV^So -fe^^^^^^^-f-^— KMTRVLsp(ia^lJ#-^:41) #fF(WO 02/094880) (;ifB 
^(DKMTRl VL(D->i5^^-^/Ha^lJ^=i— K-t"^ia^"J^^^. -^(DjiijSt^Kozak^i^-fe^^ 
i^>^SB?!jCCACC*D J;U?BamHia!j PS^P^B^SB^'J^^o J;5^tfbfCo KMTRVLsp 
pCXND3/KMTRl#33(0=i— p^gg^ljcf:^ VL(DT5:y7Ni^ii/^^:/yi5^VXi-:5J;5 

o T^^^-fe:/^7°^'l''^— KMTRVLap(ia^lJ#-^:42) }ipCXND3/KMTRl#33CO=i — 
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[0121] ^rL— :/VHl:1i. ^50 pmolC0:7°7^-x'— KMTRVHsp^D^tl^XMTRVHap^ 

pCXND3/KMTRl#33^^Mi:b-C'^ti>PCRSJS;^IS(l-2. tCfBft) tC^;(jPb. i^— 

i^^X400 bp(Z)if>t^^>V;6^^§]^ffib. QIAquick Gel Extraction Kit (QIAGEN) 

J;t;^^HindIII-e^i^b/c^J|.^i57i$rw-HEF-PMh-g y UC#Ab. if>H"<^:^SSe^lJ^^ 
^bfCo @6^C)Ba^lJ^'fe>o:/9><>5:K^pHEF-KMTRlVH-gY Ib^^XJt^ 
[0122] ^r.-— :/VL-C1^ . #50 pmolCD:/7-l'-^^KMTRVLsp:Jo j;t)^XMTRVLap^ 

pCXND3/KMTRl#33^^M^L-C'^tfPCR^J^:^|g(l-2. tC|B^) t;i^;!)PL. 1^— 
-^/Vi^-Ti^^— -e94°Cli-Cl5>®^'|4^tTo/c#, 94°C. 30#;72°C. QQfp-h^h^^^^ 

f--fX400 bp<Z)ifK"^^>V;6^^)^f9t±ib. QIAquick Gel Extraction Kit (QIAGEN) "C 

JiD^^Hindlll-e^S^bfc^m^i^^i??— HEF-PMlk-gK ti#Ab. if>i"<^i^SSa^"J^^ 
^L^Co g 6^(^@a^lJ^^iO:/9>c>^K^pHEF-KMTRlVL-g k L^Co 
[0123] 2. Diabody, Triabody, Tandem diabodydo j:tAVhole IgG(D^Ji. 

l.^;l:^oV^-C«||Lfc#^fi.^i5^^5'— #10 jug-f o^. Gene Pulser^g^ffl V ^fc:3l 
W^hd/jNV— >3^&iiJ;«9COS-7|fflJJ^(^#AL^Co irfSi^ib. #DNA(10 ju g)^ 
PBSffitCl^^b/cl X 10'mS^<D0.8 mL(DT])=i—HcMx.. 1500 V. 25 u F(Dffi*tC 

tvfcilfflJia^^ 10%!^7v/ij^J;SjfiLtt(GIBCO BRL) ^"^tf>DMEMj#J^6 (GIBCO BRL)30 
mUcmULtio ^n^37°C. 5%CO (O^^T-Cl^^J^^Lfc^. i$J^^|^*#. PBS 

2 

tCTlBJi^^4lHli^i#-L. CHO-S-SFMIlj^J^fi (GIBCO BRL)15 mL^^Ml^ftlo ^tl^ 
37^. 5%CO (D^#T'e72B#r^J§^L. ^^^il>^^t-J;«9^M#i^^^*bfc_h|f 
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[0124] 3. m^M^(Dm&W& 

3-1. Diabody, Triabody:j3j;U^Tandem Diabody(Z)^iigpJ^ 

2. -e^^$-B:/ci§#_h?tfti<DDiabody. Triabody*5J:U? Tandem Diabody<D^gS{i 
. ^ffi:7''9X^^*qi^f IJffiLfci/^^:^ir>'ih— BIAcore2000 (BIACORE) ^ffiV 
itSSy^bfCo ^tbbcD^#:(;i{iFlagi5?iJ^^;OS#;!3P$ttTV^fCo ^^"e. ^Flag^#:M2 
(Sigma) ^fiJffiLT^if^lf^ffofCo J:«9^#:6^i^{i. ^5^:/CM5 ( 

BIACORE) tcT5::^;i7iy:7"y^i5^^&-e@'fB^fc:U i<D-fe^iJ— ^5/:/^ffiv^/cJt*_h 

[0125] 3-2. Whole IgG<D|gSia!l^ 

2.'e^?i.$-^/cJ§#_h?t^(OIgGMSS"J^(*ELISA-e=ffofCo ELISAffl965A::/W— 
bMaxisorp(NUNC)(^)#:A:tz:=i— 7^^:Xi/^Vv'T— (0.1 M NaHCO , 0.02% NaN , 

3 3 

pH9.6) fij;«91 iU g/mL(D|iJ^iC|^ML./ci^=¥^t:HgG^#:(BIOSOURCE) 100 ix L 
^;!JPX.. ^M-eiNFPfl(7)^^^=3r^^— i/a^^^tfV^Hffi^bbfCo lOOju L(7)^3^^^5/:7 
T^(50 mM Tris-HCU ImM MgCl , 0.15 M NaCU 0.05% Tween20, 0.02% NaN , 1% 

2 3 

^7iXjfiLttT/V'>^^5::/(BSA), pH8.1) Wti5/dr:/i/bfc#. Whole IgG^^^^^fd^ 

^_h?t^Ji|M^^|5g#IRL-C#5^(ci00/i LTo;!jPx.. Sa-eiNFF^(0-f^d^^-<— ^> 

BiosouRCE)ioo/iL^;!jpx./co '^U.\^x\^f^(D^:y^^^—-^B^^^^n\^^ 

/c#. ^M/^i/^'T— (50 mM NaHCO , 10 mM MgCl , pH9.8) t;i^^i?Lfcl mg/mL 

3 2 

(?:>^W^IS(Sigmal04, p-^hn:7aic:^7Vy:/^, Sigma) 100 /z L^;(JPX.. 405 nmX:(D 
^3feS^MICROPLATE READER Model 3550(Bio-Rad)^fflV^TS!i^b/Co l^&M 
^(Dtl2pp"o^L-CfchlgGl K (The Binding Site)^fflV^fCo 
[0126] 4. ilBJia^*^'|4<7)fP# 

2. -e^Ji,$-^fci§^_h?f cfitDDiabody, Triabody*Dj;TJ^^ Tandem Diabody(D^i^ 

hh>X\^^i^MWmMWCOl.O 205(ATCC CCL-222) ^?WJjaJ0^ffl96:A:-^^i^n 
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:7V— h (FALCON) {Z.7.5 X lO^MM/^^/^^X^WW^. CHO-S-SFMII (GIBCO BRL) 

T^Flag^#:M2 (Sigma) ^10 u g/mL(Dm&'^^^M\^tCo mMMW^^WM(Dmi^ 
^fi?J^{*TRAIL^^!;;^fVKApo2L|@.^^X.#: (Sigma) ^CHO-S-SFMII-e#f^L-C 

2 

fClHJiSii^/lffll^#'l4il!l^^^Cell Counting Kit-8(WAKO) ^miJUl^Xm^^^tc 
450 nm-CO®3t-S^Microplate Spectrophotometer Benchmark Plus™ (Bio-Rad 

[0127] Diahody(Dm^MW^^W^<7)'^^^m 1 t-^-To Diabody(D^^^;!jP 

o if^^;i>S. Diabody(CM2^#:^^;!jPb. Diabody^i:7vi;^])>'^i-^tmWj:MMM^ 

[0128] Triabody:3oi;t;?Whole lgG(DmS^MW^^W^<D"f^^^m2iZ^ir^ ^(D*^;^^ 

DiabodyjoJ;t5Whole lgG\CiimW.^MkM^f^\±7!)mii>htht^^^^fCo ^thKMl^ 
, Tnahody^m\i\^fcmM^0mKU<>U Triahodyia^mh^^ti^mMm^^^T!)^ 
^m^tlfCo fOM. mer*5j;tJ«0 mer<DTnahody(Dm^^>^^Xh 

ofCo ^m^XitWhole IgGdgGl/ k ) tCfiUHJia^W^tt^O^Mi^^tl'^.e^^o/Co ^<D 
M^f*^ #f^(WO 02/094880 Al) -Cf* |RlC^#:;0SigGl(Z)?F^||-eCOLO 205^^^ 
>^LT^^j|^^|^SLD50=100 ng/mL^^i-^^i:— iScL^^^^ofCo ^^"e^^llli^-e 
fflV^^cWhole IgG(DCOLO 205^J3SicMi-^^-^^'|4^-fe/^y— ^5^— -Cffiffib^Co 

mocktCittS^bT+^tXhi/^AOiy:7h;0^;|^t±i$tvfc^^^^b. Whole 

[0129] ^{z:, Triabody ^Tandem Diahody<DmS^M^^^<Dit^^nofCo IS^^H 3 lil 
^-To ^<D'^^. Tandem Diabody{*Triabody^_hlHl§?gtt^^L. -^(D^fifi , ^ 

Tandem DiabodydS^M-e:^ti#a/^^^-efe§^i:^^i-o 
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[0130] J^_h, ^m<D^^t\^XTandem Diabody*Dj;t^TriabodyJiWhole IgG^JiIH-Slta 
(DX9^j:^M^^^M^tl^o ^oX. Tandem Diabody^U^^Triabody^(D3oJ^_hC>^ 

V^W-t}^xm^^^x^^:iti)^^-^i\.fz.o 
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[8] y^;^7— iT5:y^-efe^ff ^^6icfa«(D^#:o 

o 

[11] TRAIL^^#:;aSTRAIL-Rl X TRAIL-R2-efc-Sft 1 — 1 OCQ V ^-f tl/}!)^ (Cf Eft 

[12] ilfflJ3a(cT4<h— v/;^^^!^^- ^^^^iNF^^-r^tf ^^1— 1 lov ^-rtb;0^i;ifBm<D 

[14] m^m'^:2iz.mm<Dr^ymnm^^ir^tn,i$^o 

[16] mm^'^:6Kmm<Dr^ymnm^^ir^^i$^o 

[17] ia?(j#-^:8t^iBm<^T5:y^iB^ij^^i-§^^o 

[19] ^Jg?^'a-tB^iL;ii53o-efe§M^-Sl8tifB^(D^#:„ 

[20] ^i^l^'^f|5ji/5S4o-efe^ft^:®18tCtdic<Z)^#:o 

[21] mM^mm'ms^xh^mM^is—20(D\ ^-r tL^^t-ta^co^^o 

[22] ft^^l--21(DV^-ftL;^)^^ctB4fe(Z)^#:^3w-p^-^;54-y^^^:;^^^^^^ 

[23] M^^22(^fB^<D)^^y>?i^W::^^K^:^hy^>^rn^h;fe^#T-e^^-r:/yi5^"^XL. 
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[25] ff^J®22*/c(*23(^tB4fecD4N°y^^W:^^K*/c{*ff5}<ll24tCfE^(Z)-<^i5'— ^ 
[26] ff^iSl-21(DV^-f tl';e)^t-ltE*fe(D^#:^-^#-rS. E^m^i^o 
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